SHANGBA, CHINA-He Youtian feels old beyond his years. The 57-year-old farmer is hobbled by kidney stones, as is his wife, who is recovering from uterine cancer. In his youth, He recalls, this lush corner of southern China's Guangdong province was "beautiful and fertile." Then, about 4 decades ago, an open-pit copper and sulfur mine began operating upstream on the Hengshi River, turning the water dark red and tainting irrigated fi elds. Nongovernmental organizations have designated Shangba as a "cancer village," one of perhaps hundreds of areas in China so pollution-drenched that cancer rates are rumored to be off the chart.
China's economic ascent has littered the land with environmental disaster zones like Shangba. The government now appears eager to tackle the problem-but without fully acknowledging its scale to the public. In December, the environment ministry announced that 3.33 million hectares of cropland-2.5% of China's arable land-is too contaminated to grow food safely, according to a national soil survey conducted from 2006 to 2010. Yet the details of the survey were so alarming, sources say, that the central government declared them a "state secret."
In a speech at the National People's Congress this month, Premier Li Keqiang declared a "war on pollution" and ticked off aggressive measures to curb air pollution and clean up tainted lakes. Soil pollution is also now in the spotlight. The latest 5-year plan singles out five industries-mining, smelting, e-waste, tanneries, and chemical plants-as egregious soil polluters and sets a target to reduce, by 2015, discharges of lead and other heavy metals by 15% from 2007 levels. Last week, the environment ministry reportedly began hammering out a plan to curb all sources of contamination by 2020 and to begin remediating fi lthy areas. "The new government doesn't want soil pollution to become a serious social problem and cause unrest," says Pan Genxing, a biochemist at Nanjing Agricultural University.
But the secrecy surrounding the survey data has some researchers fuming. "People have the right to know if they're exposed to soil pollution risks," says Chen Ruishan, a geologist at Hohai University in Nanjing. He also worries about the scientific underpinnings of any cleanup effort. Withholding data, he says, hampers efforts to devise remediation strategies.
Other scientists suspect the survey itself was inadequate, based on the few details that have leaked out. The survey plotted contamination on 8-square-kilometer grids-"too large to be meaningful," says Chen Nengchang, a soil scientist at the Guangdong Institute of Eco-Environmental and Soil Sciences in Guangzhou. Soil pollution, he says, is "highly localized" and depends, for instance, on particular irrigation sources farmers tap. By comparison, he notes, soil surveys in Japan use 160-squaremeter plots.
Shangba's ills hint at the magnitude of the problem China faces. When Chen fi rst visited the reputed cancer village in 2005, he was shocked by the Hengshi River's red hue, lent by heavy metals leaching into the water from the state-owned mine upstream. But the most serious threat to human health, Chen says, is a colorless contaminant: cadmium.
Cadmium "moves easily through the food chain, from soil to humans," Chen says. Rice, a staple crop, is especially prone to absorb the heavy metal, which accumulates in the liver and kidneys and is a proven public-health threat, having been linked to itai-itai disease, a mass poisoning in Japan starting in the early 20th century. Last May, Guangzhou's government revealed that 44% of rice it tested in provincial restaurants-rice grown in Guangdong and in neighboring Hunan province-contained elevated cadmium levels. The news ignited public outrage and hurt farmers' incomes.
When Chen tested crops in Guangdong for cadmium in 2008, he found a telling discrepancy that could point to a cleanup strategy. Rice grown in the dry winter had as much as 10 times the maximum amount of cadmium that China deems safe for human consumption, but rice grown in waterlogged soil during the summer rainy season contained only slightly elevated levels. The explanation is soil acidity. In winter, the soil pH tends to be lower, which releases more cadmium ions for rice and other plants to were expecting a large fishery, but when they went out less than 25% of the fish were there, and they appeared lethargic and diseased. There are defi nitely some different opinions as to why it collapsed. It could have been a combination of nutritional stress and oil exposure. We know levels of zooplankton [which herring eat] were low after the spill, and that the herring had direct pathways for oil exposure, which could have weakened their immune system. One thing that makes it complicated is natural variability. Herring have a boom-bust cycle, and we know that in the past the [Prince William Sound] stock has collapsed and recovered. Before the spill we were running 80,000 to 100,000 tons of spawning stock. Now, we've been bouncing around just below 22,000 tons. That level is what the local community cares about; once we exceed it, the fi shery can reopen.
Q: What are some other active research questions? W. S. P.: A major one is lingering oil. If you go out and know what you are looking for, you can still find oil trapped within the beach. Dig a hole and it comes out of the sediment in droplets; it appears to be fresh. It looks like the [degradation] rate is between zero and 4% annually, and 4% is at the extreme high end. Studies suggest it isn't surfacing at quantities that have a large-scale ecological impact, but it is defi nitely out there.
We really need to fi gure out the mechanics of oil entrapment, and how it moves through sediments. It's a really important question because if you don't understand that, we don't know whether we can get the oil out of the sediment, or get it out without causing more harm than good.
Q: What's next? W. S. P.: We're putting a lot of work into understanding natural variability so we can better understand the impacts of something like a spill. Offi cially, [the settlement fund] kicked off a 20-year-long monitoring program 2 years ago, and we already have some records that date back 25 years. So, hopefully, one legacy of this is that researchers will have some very long-term records of the ecosystem that will help us understand how it is changing.
Years After the Exxon Valdez, Where Are the Herring?
ENVIRONMENT absorb. That suggests that irrigating winter fi elds at critical times of crop development could raise soil pH and lower cadmium uptake, Chen says.
China needs to implement such cleanup measures on a large scale, experts argue. With a fifth of the global population and only 7% of the world's arable land, "China cannot afford to simply retire farmland," says Xin Song, an environmental engineer at the Chinese Academy of Sciences' Institute of Soil Science in Nanjing. Interim measures that could help sustain farms plagued by heavy metals, Pan says, include "decreasing metal uptake by plants." One approach is to spread biochar-biowaste baked in a kilnon cadmium-contaminated fi elds. Pan and colleagues found that adding biochar to tainted fi elds in Jiangsu province raised soil pH and reduced cadmium uptake up to 50% in rice and 30% in wheat. But such efforts could be hampered by decades of overuse of inorganic fertilizers, which have ratcheted up soil acidity across China.
In Shangba, authorities tried to help residents by building a rainwater reservoir for drinking water and for irrigation, but it is "not enough," He says. Farmers here must continue to rely on water from the Hengshi River-and risk tainting the food they grow-until China rises to the herculean task of cleansing its befouled land.
-CHRISTINA LARSON Innocent bystander. The 1989 Exxon Valdez oil spill killed an estimated 250,000 seabirds and oiled many more, such as this one.
